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A CONTACT IMAGING SYSTEM 



B/OGROM) CF THE INVENTION 

^ This invent ion "relates generally to a contact light emitting device, a 
method of manufacturing thereof and a contact input apparatus using thereof and 
more particularly, toacontact light emitting device, the method of manufacturing 
thereof and the contact input apparatus using thereof , enable of emitting aphoto 
image of surface pattern of a contacted object won contacting the object which 
acts as a ground and converting and output ting the enitted photo image to image . 
signal such as an electrical image. 

As a prior art, there is "an input apparatus using a fluorescent material" 
fi led by the present appl icat ion on May 19, 1997 as the Korea Patent /topi icat ion 
No. 19282. 

The input apparatus disclosed in the above application includes a metal 
electrode, adjunct ion dicde, a transparent conductive layer, an adhesive layer 
and a fluorescent film cnasubstrate formed with glass materials. The fluorescent 
film is formed with luminance material and is input ted with avarious image pattern 
such as letters, figures, straight line, curve, etc., on the fluorescent film 
by way of pen or the like. 

The fluorescent film is emitted to an image pattern inputted by way of a 
pen and the enitted light is converted fremfhoto signal to the electrical signal 
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through the FN junction diode. That is, the input signal is converted and output ted 
with the electrical signal after converting the input image pattern to photo 
signal. 

However, it is possible to input surface pattern by way of the input 
apparatus. In other words, the input apparatus disclosed in the above appl icat ion 
can input information. by way of pushing and moving the pen to the flashing body 
film but cannot input information just by pushing the film. The input apparatus 
di sc losed by the app 1 i cat ion thus cannot be used for recogni t i on of f ingerpr int s . 

Accordingly, the present invention is disclosed to solve the 
aforementioned problem and it is an object of the present invention to provide 
a contact light emitting device by ^lich an image of contacted area as well as 
an exact rough surface of contacted area can be lively expressed and generated 
in a 1 ight emi tt ing image just by touch or contact to the 1 ight emi 1 1 ing apparatus . 

SUMMARY CF THE INVENTION 

It isan object of the present invent ion to provide a contact light emitting 
device capable of emitting photo image of surface pattern of a cortacted object 
upon contacting the object *hich acts as a ground and a manufacturing method 
thereof. 

It is other object of the present invention to provide a contact input 
apparatus capable of converting and outputting the photo images to the image 
signals such as electrical images. 



Additional objects and advantages of the invent ion will set forth in part 
in the descr ipt ion which fol lows and in part wi 1 1 be obvious f rem the descr ipt ion, 
or may be learned by practice of the invention. The objects and advantages of the 
invention may be realized and attained by means of the instrumentalities and 
combinations particularly pointed out in the appended claims. 

To achieve the objects and in accordance with the purpose of the invent ion, 
as embodied and broadly described herein, the contact light emitting device of 
this invention cccprises a transparent electrode layer connected to cne of 
alternating current power source terminals, luiiinescence layer for generating 
photo image such as surface pattern of contact surface by the electric field and 
formed between the transparent electrode layer and a contacted object which acts 
as a ground, a transparent insulating layer for penetrating the photo image and 
formed under the transparent electrode. 

According to the present invention, a manufacturing method of a contact 
light emitting device of this invention cenprising the steps of: forming a 
transparent insulating layer by using transparent insulating materials, forming 
a transparent electrode layer by using a transparent conductive material above 
the transparent insulating layer , and mixing 25-35wt.% dielectric polymer paste, 
25-29wt.% retarder and 30-50wt.% luninance powder doped by depant above the 
transparent electrode layer and forming a luminescence layer by using the mixed 
compound. 

A contact input apparatus of this invention comprises a transparent 
electrode layer connected to one of alternating current power soiree terminals, 
luminescence layer for generat ing photo image such as surface pattern of contact 
surface by the electric field and formed between the transparent electrode layer 



and a contacted object which acts as a ground, a transparent insulating layer 
for penetrating the photo image and formed under the transparent electrode, and 
a light receiving means for inverting an photo image occurred frcm the 
luminescence layer to an electrical signal received through the transparent 
electrode layer and the transparent insulating layer by attaching the transparent 
insulating adhesive material on a lower surface of the transparent insulating 
layer. 

BRIEF DESCRIPTION CF THE ERAWINSS 

These and other object , features, and advantages of the present invention 
will beccme more apparent frcm the following description of the preferred 
embodiments taken in conjunction with the acccopanying drawings, in which: 

Fig.l is a sectional view showing a structure of a contact light emitting 
device in accordance with the present invention; 

Fig.2 is a sectional view showing a preferred embodiment of the contact 
light emitting device of Fig.l; 

Fig. 3 is a table showing sanple mixed ratios of a luminescence layer 
illustrating at Figs. 1 and 2; 

Fig. 4 is a table showingmixed rat ios of polymer paste i 1 lustrated at Fig. 3 ; 
Fig. 5 is a table showing sanple mixed rat ios of a penetrating control layer 



illustrated at Fig.2; 

Fig. 6 is a table showing sample mixed ratios for manufacturing a shield 
layer illustrated at Fig.2; 

Fig. 7 is a table showing sample mixed ratios for manufacturing a water 
repellent layer illustrated at Fig.2; 

Fig. 8 is a sectional view of a structure of contact input apparatus using 
contact light emitting device in accordance with the present invention; and 

Fig. 9 is a sectional vie,v showing a preferred embodiment of the contact 
input apparatus using contact light emit ting device in accordance with the present ■ 
invention. 



DETAILED INSCRIPTION CF THE PREFERRED EMKDIMENIS 



The embodiments of a contact light emitting device according to present ■ 
invention will now be described in detail based on the drawings. 

Fig.l is a sectional view showing a structure of a contact light emitting 
device in accordance with the present invention. Thecoitact light emit ting device 
of this invention caiprises a transparent electrode layer 2 connected to one of 
alternating current power source terminals, a luninescence layer 3 for generating 
photo-image such as surface pattern of contact surface 10a by the electric field 



and formed between the transparent electrode layer 2 and a contacted object 10 
upon contact ing the object 10 which acts as a ground, and a transparent insulat ing 
layer 1 for penetrat ing the photo-image and formed under the transparent electrode 
2. 

In the Fig. 1, the transparent electrode layer 2 is formed on the transparent 
insulat ing layer 1 consist ing of a transparent polymer. The transparent electrode 
layer 2 is formed with 110 (Indium Tin Oxide) and is connected to one of alternating 
current power source terminals. Also, a luminescence layer 3 is formed on the 
transparent electrode layer 2 to be connected to cne of the alternating current 
power source terminals. The luminescence layer 3 is formed with hminance powder 
doped with dopant and dielectric polymer. 

The luminance powder is formed with at least one among two elementary 
compound groups consist ing of 2hS, SrS and Zrfi. The dcpant doped at the luminance 
powder is selected and mixed with at least one ancng dcpant groups consisting 
of Mn f Cu, CI, Al, I, Tb, andF. 

The luminescence layer 3 is formed by adding ablack pigment as an inorganic 
material for increasing contrast of photo image and is also fonned by adding BaTiOj 
or other dielectric powders for increasing brightness thereof. 

The black pigment contained within the luminescence layer 3 is general ly 
existed at norr luminescence portion formed between a luminance powders. In case 
of emi tt ing the luminance powder , the narluninescence port ion is changed to the 
darker state than before and maintained with said state to predetermined minutes 
by adding the black pigment . Therefore, the luminescence layer 3 can be made with 
high visual contrast of the photo image by providing a clear boundary between 
the luminance portion and the norr luminance portion. 



An alternating current power source having 5O-300V voltage and lK-3MHz 
frequency is provided for the transparent electrode layer 2 for the purpose of 
activating the luminescence layer 3with color and brightness which is determined 
by the dopant , the black pignent or BaTiC^ The transparent electrode layer 2 is 
connected one of the alternating current power source terminals. 

When the luminescence layer 3 is contacted by the object which acts as a 
ground, an electric field is formed between the object 10 and the transparent 
electrode layer 2 and a close circuit is formed through the object 10 to thereby 
emit the light. 

That is, transparent electrode layer 2, luninescence layer 3 and the object 
10 are formed with a close circuit ipon contacting the object 10 which acts as 
a ground, and thus the electric field is formed at both oris of the luminescence 
layer 3. 

When the luminescence layer 3 is activated by the electric field, a surface 
pattern of acoitact surface 10a of theobject 10 is generated with the photo image. 
Also, the photo image is generated with wavelength corresponding to visual light 
region. The photo image is entered into a downwardly direction through the 
transparent electrode layer 2 and the transparent insulating layer 1, and a 
transmitted photo image is used with various usage after processing with an image 
signal. 

Also, the luminescence layer 3 for generating the photo image is formed 
by adding a dielectric layer (not shown) at one of an upper or a lower surfaces 
thereof. The dielectric layer is able to increase a capacitance of the contact 



light emitting device and thus the brightness is increased in proportion to an 
increment of the capacitance. The dielectric layer for increasing the luminance 
brightness is formed with one or multiple layer and the transparent insulating 
layer 1 is made of an insulating material in order to insulate and shield 
alternating current power source. 

Fig. 2 is a sectional view showing an onbodiment of the contact light 
emitting device illustrated at Fig.l. As shown in Fig. 2, a penetrating control 
layer 4, a shield layer 5 and water repel lent layer 6'are gradual ly laminated on 
the luminescence layer 3. 

The penetrating control layer 4 is formed between the luminance layer 3 
and the shield layer 5 for controlling exactly an amount of a penetrated black 
pigment to the luminance layer 3. Hie penetrating control layer 4 is made of a 
dielectric polymer and BaTiOj so as to obtain a high dielectric ratio. 

The penetrating control layer 4 is formed with a predetermined thickness 
in order to control the amount of the black pigment included at the shield layer 
5. Also, the penetrating control layer 4 is acted as a dielectric layer by a 
dielectric polymer and BaTiOj powder . A shield layer 5 is formed between the 
penetrating control layer 4 and the water repellent layer 6. 

The shield layer 5 is divided into a first shield layer 5a and second shield 
layer 5b for penetrating and forming a predetermined amount of black pigment to 
the luminescence layer 3 through the penetrating control layer 4 frcm the shield 
layer 5. 

The second layer 5b is prevented frcm emitting the light existed at an 



outside of the contact emitting layer. 

A water repellent layer 6 which includes an abrasive and a hydrophobic 
characteristics having a repulsive force to the water, is formed on the shield 
layer 5. 

When the object 10 is contacted with the water repellent layer 6, the 
electric field is formed between the contacted object 10 and the transparent 
electrode layer 2 and thus generating the photo image by the electric field. The 
photo image is altered with downward direct ion through the transparent electrode 
layer 2 and the transparent insulat ing layer 1 and the entered photo image is used 
as various ways according to the contacted object 10. 

Next, a manufacturing method of the contact light emitting device is 
described in more detail with reference to the acccnpanying drawing. The 
manufacturingmethodof the contact light emitting device is manufactured by us ing 
a thick or a thin film processes, respectively. 

First, the manufacturing method of the contact light emitting device 
manufactured by using the thick film is described as follows. 

The manufacturing of the contact light emitting device of the present invention 
ccnprising the steps of forming the transparent insulating layer lby using transparent 
insulat ing materials, forming the transparent electrode layer 2 by using a transparent 
conductive material above the transparent insulating layer 1, and mixing 25-35wt.% 
dielectric polymer paste, 25-29wt .% retarder and 30-50wt .% luminance powder doped by 
dopant above the transparent electrode layer 2 and forming a luminescence layer by us ing 
the mixed compound. 



The transparent insulat ing layer 1 is formed with a transparent insulat ing 
material containing aglass or a transparent polymer. The transparent insulating 
layer 1 is used as a substrate upon manufacturing the contact light anitt ing device 
and is gradual ly laminated and formed with the transparent electrode layer 2 and 
the luminescence layer 3 en the transparent insulating layer 1. 

The transparent electrode layer 2 formed oi the transparent insulating 
layer 1, is formed with a predetermined thickness by using a transparent 
conductive material as a paste type. The transparent conductive material for 
forming the transparent electrode layer 2, is formed by mixing an ITO (indium 
tin oxide) powder and a polymer. 

After forming the transparent electrode layer 2, the luminescence Isyer 
3 is formed on the transparent electrode layer 2. As illustrated in Fig. 3, the 
luminescence layer 3 is formed with 25-35wt.% dielectric polymer paste, 25- 
29wt.% retarder, 3CK50wt.% luminance powder doped by dcpant oi a transparent 
electrode layer 2 and forming a luminescence layer 3 by using the mixed carpound. 

Hie luminance powder containing at the luminescence layer 3, is formed with 
at least one of two elementary compound groups consist ing of ZnS, SrS ardZnO (for 
example, one of II -IV family ccmnound groins). Also, the dcpant doped at the 
luminance powder is formed with at least cne of dcpant groips consisting of Mn, 
Cu, CI, Al, I, lb, and F in order to control brightness and color thereof. 

The dopant can be able to determine a luninance color of the luminescence 
layer 3. The luminescence color of the luminescence layer 3 is differently 
generated according to the dopant. Ccmbinations of tiro elementary compound 
groups and the dopants include ZhS4Cu, Mn, CI; Zr&Cu; ZnS+Cu,I; ZhS!Cu,Cl; 



ZnS+Cu, Al . 



A binder to be used as luminance powier doped by the dopant , is dielectric 
polymer paste. As illustrated in Fig. 4, the dielectric polymer paste is mixed 
and formed with30wt% Poly (vinylbutyral-ccrvinyl alcohol-ccrvinyl acetate) and 
70wt% ethyl lene glycol monor-ethyl ether acetate. Also, it is fonned by adding 
aretarder at the luminance powder . The retarder is formed wi th20 - 60u m thickness 
on the transparent electrode layer 2 for preventing solidification of the 
luminescence layer 3 during screen printing process. 

Adielectric layer (not shown) is added and formed on upper or lower surfaces 
of the luminescence layer 3 after forming the luninescence layer 3 above the 
transparent electrode layer 2. The dielectric layer is added and formed on one 
of the ipper surface, the lower surface and both surfaces of the luninescence 
layer 3 after manufacturing the dielectric material as a paste type. The 
dielectric layer is formed as one or multiple layers. 

As illustrated inFig.2 f penetrating control layer 4, shield layer Sand 
water repel lent layer 6 are fonned on the luninescence layer 3 for obtaining high 
brightness and having an abrasive or durability characteristics. 

The dielectric polymer paste having a predetermined thickness is fonned 
on the luminescence layer 3 before forming the penetrating control layer 4 en 
the luminescence layer 3. The polymer paste penetrates the luminescence l^er 
3 and coats the surface of the luminance powder to be fonned the luminescence layer 
3. The surface of the luminance powder is coated by the polymer so that the bulk 
of light occurred frcm the luminescence layer 3 cannot be dispersed to a distance. 
The light is remained by the polymer film coated at the surface of the luminance 



powder so that a good photo image can be obtained upon generating photo image. 

Small quantities of black pigment andBaTiQ powder having molecular size 
not exceeding ly m, are added at the luminescence layer 3. The BaTiC^ pcnder 
increases adielectric ratio and the black pigment is to increase a non-luminance 
portion between the luninance portions and thus increasing the contrast of the 
photo image. 

After finishing the coating process for covering the surface of the 
luminance power, it is dried at a dry oven (not shown)' in order to volatilize and 
solidify the retarder. lien the dry process is finished, the luminescence layer 

3 is heated and pressurized under 100~200°C and thus increasing a fineness of 
a membrane. After finishing the coating and drying processes, a penetrating 
control layer 4 is added and formed. 

The penetrat ing control layer 4 is formed for control 1 ing an amount of the 
black pigment at the process which penetrates the black pigment contained at a 
shield layer 5 to the luminescence layer 3. 

As illustrated in Fig. 5, the mixing ratio of penetrating control layer 

4 is formed with ll-26wt .% of polymer paste, ll-22wt .% of retarder, 15-26wt% of 
plastic material and 26-63wt .% of BaTiC^ pcwder whose molecular size dose not 
exceed ly m. Che of. N-ethyH^toluenesulfonamide, dimethyl formamide, 
dimethylphthalate for forming the luminescence layer 3 and the penetrating 
control layer 4 is selected and added to as the plastic material. 

The penetrating control layer 4 having a thickness of approximately 5 
U m is easily penetrated by the pigment contained at the shield layer 5 to the 
luminescence layer 3. In case of using the N-ethyl-P-toluenesulfonamide, the 
penetrating control layer 4 having high dielectric ratio is formed and is 



increased to the fineness of the membrane after heating and pressurizing under 
100-200t . 

After forming the penetrating control layer 4, the shield layer 5 is formed 
above the penetrating control layer 4. If the penetrat ing control layer 4 is not 
formed, the shield layer 5 is directly formed on the luminescence Icyer 3. 

As illustrated in Fig.6, the shield layer 5 is mixed and formed with 1- 
5wt .ftblackpigment , 5-30wt .%polyurethane, 15-23wt ethyl lene glycol monoethyl 
ether acetate, 50-71wt .% xylene and BaTiQjpawier whose molecular size does not 
exceeding ly m. The BaTiC^powder has more high dielectric ratio than the shield 
layer 5. 

The shield layer 5*hose thickness does not exceeding I0\x m is formed. The 
shield layer 5 includes a first shield layer 5a penetrating and forming a 
predetermined amount of black pigment to the luminescence layer 3 therein the 
first shield layer 5a has a lower viscosity than a second shield layer 5b, and 
a second shield layer 5b for shielding an outer light and formed above the first 
shield layer 5a. In the first shield layer 5a, the black pigment is penetrated 
and moved to the luminescence layer 3 through the penetrating control layer 4. 

After forming the first shield layer 5a, the second shield layer 5b is formed. 
The black pigment contained at the second shield layer 5b is not to penetrate a 
light existed at an outer of the contact light emitting device into the 
luminescence layer3. After forming the first shield layer 5a and the second shield 
layer 5b in regular sequence, the first and second shield layers 5a, 5b are 
increased to the fineness of the membrane by heating and pressurizing under 



10O-200°C after polymerizing the first and second shield layers 5a, 5b at a dry 
oven. 

A rater repel lent layer 6 otiose thickness does not exceeding e*i m is formed 
above the shield layer 5 caistructed as the first shield layer 5a and the second 
shield layer 5b. The water repel lent layer 6 is formed withastrongwater repel lent 
upon contact ing one of a water , a moisture and an object and is also formed with 
a good internal abrasion for prevent ing an abrasion upon contact ing the object . 

As illustrated in Fig. 7, the water repellent layer 6 is mixed and formed 
with 6-35wt 3 polyurethane, 15-23wt .% ethylene glycol mono ethyl ether acetate, 
50-71wt .% xylene andBaTiOjcn the shield layer and forming awater repellent layer. 

Upon forming the penetrating control layer 4, the polyurethane can be 
rep laced with a poly( vinyl butyral-arvinyl alcohol -co-vinyl acetate). 

The above ment ioned method is a manufacturing method of the contact 1 ight 
emitt ing device using a thick f i 1m to be formed by using a screen print ing method 
♦or a spin coating method. 

A plain degree of the membrane of the spin coat ing method i s improved rather 
than that of the screen printing method. The contact light emitting device of 
the present invention is also manufactured by using thin film. 

Each of materials of the layers for forming the contact light emitting 
device is formed with solidification. That is, each of the layers is formed with 
sputtering target or solidification in order to manufacture the contact light 
emitting device with thin film. 



As illustrated in Fig. 1, the transparent electrode layer 2 having 
0.05-O.lu m thickness is formed after sputtering the ITO manufactured by the 
sputtering target on the transparent insulating layer 1. After forming the 
transparent electrode layer 2, the luminescence layer 3 having 0.5-1. Op m 
thickness is formed by sputtering the sputtering target for forming the 
luminescence layer 3 en the transparent electrode layer 2. 

The mixing exanple of the target for forming the luminescence layer 3 is 
formed with ZhStilfci, CI; ZhS+Ib, F; SrS-tCe, etc. A concentration of the dopant 
to be doped at the luminance powder manufactured by the sputtering method is 
0.1-2.5 atomic*. 

A dielectric layer (not shown) formed at least one surface of the 
luminescence layer 3 is used as a target with a high dielectric material . The 
dielectric layer having 0.3-0. 5u m thickness is formed by sputtering as a target 
with the high dielectric material on the transparent electrode layer 2 or the 
luminescence layer 3. After forming the shield layer 5 and the water repellent 
layer 6 by using the sputtering target , the shield layer 5 and the water repellent 
layer 5 are formed with sputtering order, respectively. Also, the contact light 
emitting device is also manufactured by an evaporation method after fonning 
material of each layer with solidification in replace of the sputtering method. 

Now, a contact input apparatus for converting and output ting the photo image 
occurred at the contact light emitting device manufactured by using thick film 
or thin film methods to the image signal such as an electrical signal will be 
described in more detail with reference to accompanying drawings. 



Fig. 8 is a sectional view for illustrating the structure of the contact 
input apparatus using the contact light emitting device of the present invention 
and Fig. 9 is a sect ional view shown an embodiment of the contact input apparatus 
using the contact light emitting device of the present invention. As shown in 
Figs. 8 and 9, to the object 10 is contacted with the transparent electrode layer 
2 connected to one of alternating current power source terminals, the electric 
field is formed between the transparent electrode layer 2 connected to one of 
alternating current power terminals and the contacted object 10. 

The contact input apparatus including the transparent electrode layer 2 
connected to one of alternating current power source terminals, luninescence 
layer 3 for generating photcr image such as surface pattern of contact surface 
by electric field and formed between the transparent electrode layer 2 and a 
contacted object 10 #iich acts as a ground, a transparent insulating layer 1 for 
penetrating the photcrimage and formed under the transparent electrode layer 2, 
and a light receiving element 9 for inverting an photo-image occurred frcm the 
luminescence layer 3 to an electrical signal received through the transparent 
electrode layer 2 and the transparent insulating layer 1 by attaching the 
transparent insulating adhesive material 7ona lower surface of the transparent 
insulating layer 1. 

Referring to Fig. 1, the contact input apparatus is constructed with the 
transparent insulating layer 1, the transparent electrode layer 2 and 
luminescence layer 3. Also, the penetrating control layer 4, the shield layer 
5 and the water repel lent layer 6 are formed on the luminescence layer 4 as shown 
inFig. 2. Acontact input apparatus can be constructed with a coistructingelonent 
of the contact light emitting device shown inFigs. Iand2and the light receiving 



element 9 as the transparent insulating adhesive material 7. 

Hie contact input apparatus is formed by attaching the transparent insulating 
of the contact light emitting device and bousing transparent insulating adhesive 
material 7 to the light receiving element 9 formed on a substrate 8. The light 
receiving element 9 formed on the substrate 8 is a FN junction diode. 

For converting the received photcrimage to the electrical signal , the FN 
junction diode is formal with a solar cell structure and regularly laminated to 
a lower electrode layer 9a formed with a conductive metal on the substrate 8, N-type 
amorphous silicon layer 9b, an intrinsic amorphous silicon layer 9c, FHype 
amorphous silicon layer 9d and an upper transparent electrode layer 9e, 
respectively. 

The electric field is formed by applying a predetermined reversed direct ion 
voltage to the FN junction diode. A pair of electron holes *dch generates in the 
FN junction diode, is separated by the received pbotcrimage and the electric 
signal according to the separated photo-image is occurred. The photo-image is 
received at FHype amorphous si 1 icon layer 9d so that intrinsic amorphous si 1 icon 
layer 9c such as depletion layer is also occurred. Since the pair of electronholes 
is separated by the electric field, the holes are moved to the ipper transparent 
electrode layer 9e through the P-type amorphous silicon layer 9d and electron 
is moved to the lower elebtrode layer 9a through the N-type amorphous silicon 
layer 9b and an electric signal according to the photo-image is occurred. 

The light receiving element is formed with two dimensional array for 
receiving the pbotcrimage occurred at the contact 1 ight emitting device. In the 



1 ight receiving element having the two dimensional array, an array number of the 
light receiving element is determined^ an analysis performance of the contacted 
object 10 and a resolution of the contacted surface 10a of the cbject 10 is 
differently formed to the array number of the light receiving element. The light 
receiving element such as FN junction diode can be replaced with COXCharge 
Coupled Device) sensor or CM3S(Ccoplementary Metal Oxide Semiconductor) image 
sensor. 

A photo-image generated at the contact light emitting device formed byusing 
the luminance powder consisted with two elementary ccnpound groups is converted 
to the electric signal by the light receiving element. Thus, a pattern of a contact 
surface of the object is converted to an image signal . 

When an object (for example, a fingerprint formed at a finger of the human) 
is loaded on the contact surface of the contact light emitting device, a concave 
and convex pattern formed at the contacted object is autcmat ical ly extracted f rem 
photcrimage and converted into an image signal. According to the present invention, 
the clear surface pattern of a contacted object can be obtained by generating 
the photo-image such as a surface pattern of the object which acts as a ground 
and converting the photcrimage to an image signal such as an electric signal. 
Thus, thepresent invent ion canbe applied to a fingerprint identif icat ion system, 
which cenpares the difference between a stored fingerprint data and a detected 
fingerprint. Also, the present invention enables a reduced manufacturing cost 
by using a screen printing method. 

The invention is in no way limited to the entodiment described hereinabove. 
Various modifications of the disclosed embodiment as well as other embodiments 



of the invent ion wi 1 1 become apparent to persons ski 1 led m the art upon reference 
to the. description of the invention. It is therefore contemplated that the 
appended claims wi 1 1 cover any such modifications or embodiments as fal 1 within 
the true scope of the invention. 



